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! on with Black Tuesday, the Prneumoconioais of Coal Miners
day, and see if we can confuse and confound you a little
more this afternoone First of all, doctor Vorwald has an
announcemente

BY DOCTOR VORWALD?

; Tt's & very simple orns, and that 13 we are re-
quested agaln to remind you, those of you who wish to at-
tend the banquet, to please reg. < ter pefore tomorrow noon
| for the simple reason that the hotel manager must have the

nunber of people who are coming 80 that he can prepare the

()

adequate amount of food for the group and set up ths num-

ber of tables that migut ba requested, 80 plcase register

for the banquet and know &180 that the ladiass accompanying
you are invited to the banquete.

BY DOCTCR SANDERS

The first spesker this afternoon has had & largs
clinical experience with & group of bituminous miners Iin
Alabamae He will tsll you about 1t, his clinical expaviencs
with this groupe Doctor Louis Friedman of Birminghsme

BY DCCTOR FRIED:AN:

My remarks this aTrternoon will be vased upon o

B h experiences in the study of ebout tnree thonsand soft coal

i

1

| miners in Alsbamas Wnen I wa. rmch younger end beforg I

| Lad the advice and counsel of psople llke Doctors sander, |
i 1
! R - 1
yorwald and Doctor Lanza .1d Doctor Hussey, 1 accldentally |
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BY DOOTOR FEITTMANs

iy remarks this afternoon will be tesed upon our sxpariencos
1n the atudy of about throe thousand solt coal miners L Alatomme
Yhen I was much yvonger end befeore I hsd the advics snd cotnpel of
people llke Docoure Sander, Vorwmlid apd Dostor Lares acd Toslor

Tusoey, I cociizatally



259+

R

called my dise::e tanthraco-silicosis!, with somse justifi- %
eation, I thouz:..s They have subsequently persuaded me, |
energetically and in a very frilendly manner, to convert the
title of my peper to tPnesumoconiosis in Sof't Coal Miners!
and then when I mentloned trat to Doctor Lanza, he added”

tIn Alabamate I had nothing to do with the titles

The pulmonary dust disense, &5 we see 1t In soft

coal miners, is & alsease whi:. produce: disa:r 11ty, soth

on & structural and ~unctionel basise My remaris to you

i
l
|
|

" this afternoon will be from the point of view of 8 clinician

as Doctor Sanders indicated, and our great concern 1s the
correlation of X-ray findings, clinieal history and func-
tional studles with the total picture presented to us vy thg
patienta

Unfortunately, it 1is not always possible to des—

ecribe disability on the usual standards in the case of

coal workerst pneumoconiosis, Only so frequently do we find

a lack of Roentgenographicf:ndings and nevertheless, W9 are

confincad that the man's occupation kau comsthing to do with
|

i
t

his present disabllitye

I would ilke to show you == slide, plesis == in

+

h.-.- i
|
I
i

terminology that we use in Alabema, at least we use in owr

o v O
)

the rirst siide, I would 1like to show you ccme of

§

ciinic, to simplify ths probleme NoOw, in sresenting tnis

classificetion of clinical dis.itiliuy and Roentzenographic
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classificaticn of the disease, I do not mean to take issue
Wwith Doctor Fletcher in the wonderful work that he has dons
in breaking this Roenggenograpnic picture down to its fine
elomentse To ma, this is tke cliniciant's idea of the
classificetion in which you ascribe very little, in which
you do not rely upon your X-ray for further than identi-
fication, and in some instances only do you use it on the
basis of very pronounced structural changes, to determine
the fact that this man must obviously be disebled. We
merely use the Roentgenogram to clasasify the particuler
disease and call 1t pneumoconiosis of soft coal workers,
and then we usa our clinical studlies &and laboratory studiss)
to dstermine whether there 1s any dizabilitye.

We consider, in sensing a mar*s disabllity, that
a man 1s either disabled or not disab: :d es a xasult of
his occupational disease, and on that basis, you can have
a diseese which is disabling, temporzrily disavliag, as I
will show you later in the slidas, or vou can have a dls-
eace which 1s non-disasbling, and for those of us who s0
s-aquently “ind it nscessary tc sit on a fence, We have
the fourth classificatlon of possibly disab ing diceAase,

until we can make up our mind tiree rmonths later wnsn you

come back for another X-ray and sxamination.
From the poin. of view of Ascessing disabllity,

I would like tc take this moment to sey 1t 1s very eesy for

'
P
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a doctor to rely upon his function s tudies aftir tney're
dons in the proper fashion and say t1This man has forty
percent disability'e Well, thet is from a medical point

of view, but you take a coal miner who has no educ: tion and
who has worked in a coal mine all of his 1ife and av the
age of forty-five, rifty or fifty-five, suddenly finds hime,
self with & ‘isease that willl progress 15 he 1s exposed

to his present occupation for any further timse, to my way
of thinking, and I think that is shared by some of the
membors hers today, that man 1s actuelly a hundre@ psrcent
disebled, btecause he can no longer find his econonic plsce
in society to galn 8 livelihood and taks care of himself
and his familye.

Kow, as regards the Roentgenographic clasgifle
cation, you will notice that we have @ype 1, which 1s &
linear variety, a linear change in the X=-ray which probably
corresponds to Doctor FPletcherts simple prevnoconlosls,
and tren the Type 2, the noduler varisty unich we do not

see vory frequently in coel miners, and Tyzs 3, the mixed,

one in which you see a picture of linear changes end nodu=~

coalescent variety, naybe a progressive change fron Type 1,
D

sy chaznges in the Roentgsnogranm, wwns b, the conglcmerate |
8 w & I g i

{

i

¢

2 or 3, SO you nay have conglomersate coalescent no4uliar i
pnesumoconiosis of soft coal workers. and finally in Type 5,!

the Roentgenogran :tself, you can ses that this is a !
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complicated case, pneurionie, bronchiectasis, spontaneous

i pneumothorax or some other complication which we are able
to dlscern from the Roentgenogram and, therefore, ln send-
ing a communication to another doctor, another clinicilan,
d who doesn't get too deeply into the break.own of Rosntgen=
i ographic types of disease, we could say that this man has
# non-disabling linear pnsumoconiosis of soft coal workers

i and lmmediately he knows what we'ire talking eboute

Next slide =~ No, on this flrst slide, you'll

ses =- I wonder if we put the lights off whether we couldn'i

have 8 better view of the screen, Now, on +his first s1ide)
|

Ty gy T L T

you see the l-ray of a twenty-seven year old boy who disa
; of acoute monocytic leukemia, arter working only three and
a half years in a soft coal mines, snd if you notice his
Roentgenogram, there 13 noty *ng particularly revealling

sbout it and it could bhe classifisd as incrsased bronchio-~

vascular mapkingse

Kowsver, the next slide -- you skipped = ow,

: this slide shows & cross-section of nis lung prepared by
B Doctor Go.fe in Wales, and you will see that he already

; hes tne deposition of coal nodules thiroughout his entire

: lunge. Kow, I use the term coal macules to correspond uithg
Doctor Hebbleston!s daseription of the disease pathologi- |

cally. Low, if you will notice, slthouzn he has these
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marked macules throughout hie entire lung fileld, there is
no evidence of nodulation in the X-ray and we have no ovi-
dence from the X-ray thet this man even had any changes
compatible with an early type of pnaumoconiosise However,
those of us who work with the disease and know that the
cnangez, the early changes or the nature that we saw of
tro Xersy of the patient, would suspect that something was
present in thls man's pulmonary tissue that wasn't present

in a normal individusits cinsste

|
|
of pulmonary dust discase insoft coel workers &nd, elthougn

{

this patient doesn't lock particularly disacled from Rosnt-

Now, this is an example of another linear variety

genogram, he is unable to participate in any gainful occu=
pation after having worked thirty-seven years as & eoal
worker in Alabamae .

Fext slide. Now, this 15 @ slids also showing
only increased bronchovesicular markings and nothing par=
ticularly significant. This man died of accuts lynphatde
Jeukemia arter having worked thirty-five yearsin a soft
cowl mine. I wouid 1ike for you to look &t the aplces of
this iung very carefully, bscause the whole lung sec-ion in

tnis case will not correspond at all wlth wnat you have

seen {rom this manis X-raye :
!

Here you see anotner wnole lung section prepared
by Doctor Goife, and you see the focal emphysema, the coal |

: 263e |
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deposits and some evidence of sillca spread throughout this
man's lung field. Again, pointing out to us very clearly
thaet you can not rely upon the Roentgenogram to determins
either function or tis degrese of pathology which you will
£ind wuen you examine the tissue at necropsye

Now, this 1s an example of nodular type of pneumo+
conlosis in the soft coal workere. Thetts waet you think
and thatt's what I thought, but it isntt so. This man worke=
ed in the coal mine, but ne actually wasn't a corl miner.
Ee worked on & motor up a hau:age wey and for thirty-thres
yoars, no sended & trsck in front of him end he was inhal-
ing pure sillca during that entire periocd of time and 1tts
only in those lnstances in Alabama that we are abls to find
both & motorman and people who do a lot of drilling in hard
rock, evidences of the nodular variety of pneumoconiosis
in soft coal workers, 20 actually thls man, elthougn Le
worked in a coal mine really wasn't a coal minsr and he

getually has a true case of silicosis.

Now, this is an example of a seventy year old

men and, 83 you 568, ne has both nodules and linsar changes

in both lung fields symmetrical, and you would tnink from

}

|

!

1
tnis X-ray, that the men should :ave & great deal of dis=

t

abilitye. ©On the other hand, hs rever corplalned of any

signs and sywptoms referable to his - tc nis lungs, no

dypsne&a, no cough, and he dled of & carcinoma of the stomach.
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1 want to apologize for the fact that this was
not prepared in color, but as you see in this wanole lung
section interpreted by Doctor Goffe, indicates that thie
man not only had coal but a great deal of silica in his
lung tissue., At this polnt, I would like to say that we
have two groups of pati..its iIn owr cdinice We have coal
worlk:rs and ore miners and, in our experience, it appeared
thas the coal miners suffer greoater disability from thair
exposwrs to aoal dust than do people who work in ore minds,

In this particulsar case, you c&n 8506 the extensive
changes in this man's lung Tield without any sevicence of
clinicel disability for a men of his age somparad to anothen
man who had to work in & coal mine of the seme &gse The
next line is the microscopic section anc you see lwwre, you
gee the silica nodules, you see some Of the sillica deposited
in whirls eand in tue middle of the nodule, you see the coal
dus t.

The next slids. HNow, this iIs an exanple of a Ne-
gro who had vorked twentym some yoaurs in a ccal nmine who
eemoe in complaining becauss of pain in kils chest. UYWe ox~-

amined aim very cerefully and even though we nalntaln a ;

high index of susplcious = of suspicion tnat thls men may
be sulfsring from pnaunoconiosis of soft coel workers in
Alebema, we found no evicence to subsitantiats cur -iinicel

irpression that hLe mey have the diceace. Trerefors, we did.
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some additional studies and in the esophageal examination
with verium, revealed a little nick in his esophagus and
because he had a widened mediastinum, we decided to explore
this men and see what nis trouble wase

Well, tnat surgery, Doctor Charles Donald, &8
thoraclc surgeon, performed this operation, found tnhat both
of his lung flelds were full of nodular masses which we wae
unable to see in a Roentgenogran, and this microscopic
section was taken from the mediastinal lymph node which
wae the size of a tennis ball, and as vou see iln this
medi .stinal node, evidences of silica in whirls and eoal
deposits, so this was another exarple of more pathology
being present in the pulmonary t:ssue than we vere avle Lo
discern in the Rosntgenograme

Now, this 1s an example of & man who dled in his
seventies, and of a csrebrovascular accident. Es sulfored
from hypertensive erterial cardiovascular diseasa, and if
you notice his Roentgonogram, examirnc it carefully, jou
don't see anything too revealinge You see the evidance of
fncreassd markings and for most of us wno are .si_ly inter-=
ested in disease wWe could possibly read into thls focal
emphysente

Now, notice the left lung &G notice tuas right
lung and notice tae next siide tnat appearse Focal empay-

sema, evidence of the coul macule degenercting &nd causing

e e
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| the focal emphyseme and similarly, in the left lung over

% there, so you see agaln tne evidence of the dlsease patho=-
logically 1= rmch more extensive than you can discern in

i the Roentgenograme

h Now, this is only a clinical example of what we
torm conglomerats coalsscent pneumoconiosis in soft coal

' workerse Here you ses a soliltary nodule in the right apoxe

Xow, I would 1ike to say this, in the oensuing slidss, you

will see more examples oI conglomeration and coaloscence

and we experience a great deal of difficulty in attempting

()

to prove the dlagnosis of tuberculosis in those pationtse.
By very exnaustive laboratory studles which ine-

eclude smears, concentrates, culturer, gulnee pigs, and all

other varietise of toasts which may ascertain ths presence

of tubercu »sis - of tubercle bacillus, we only too frew=

guently find that we are unable to demonstrate it. Ferhaps

i Doctor Vorwaid'ls contribution last ysar or the yoar belore |
1

©  on the Be Ce Ge vasicine in silicotic animals could possibly
i i
explain the fact that we have evidences of infsction or at

jsast evidences of conglomsration, and coalescence in those

and still we are uneble to find a tubercls bacillus. Peraap
it doesn't take too many tubercle bacillae to set the pro-
- cess in motion he.re and iater on, wWe Jjust cen't Iiuad then

eitner in 1ife or ir dsathe AS & matisr of fact, during
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1life, we only rind tuberculosis in our vatientz in about
ten or fifteen percent of the cases, wnereas we're able to
doubl}e that at the necropsy tablee

This is another example of conglomsration and
coalescence in a soft coal miner, and again we worse unable
to prove tne existence of tuberculosis, and incidentally,
in tr.s particul:r cate, the man's tubercular test was neg-
ative. Recently, I have come to the conclusion, whether
itts right or whether it's wrong, that whenover you hLave
conglomeration and coalescence in assymmetry in the liung
fields of people wno serve - who suffer {from pncumoccocnlo=
sis, I believe that we are justified in ascribing the
assymetry of the conglomerate and coalescent lesion to a
superimposed infection, more than likely tuberculosise

Next slidee This, now, 1ir an example of a fifty-
five year old coal miner who has bil-latsral ccnglomeraticn
and coaiescence winich probably fits the terminology of

angel-wing distributior of the dlsease. This men had open

Remoptysis - the man hau hemoptysls on frequent occasions

i
and we examinecd his sputum on the time tnet he kad hemopty-g
sis snd tne times he didn't have hemoptysis and we nave |

still been unable to srove a tub:-culous infection in this i

particular casee 0 cours:., hets terribly disarled, not

only structurally from wuet we see In thns HRoentgsnogram,

end wnat we know will happen to tne man, bui ziso on the

- - R — - e - e e e s
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basis of functional studliese

In the next slide you will see what I presume to
be an ensuing stage of this man's disease. Here you see
cavitation in the right upper lobe and & similar type of
lesion in the left lung as wo demons trated in the previous
siidee Of courss, we had no difficulty in this particular
case in proving the existence of tuberculosis, tuberculosis
in this patient.

Next slide. I bellewys that the sllide before the
one I just showed can go to elther the tubsrcular stage
that I just showed you or else it can develop the conglom=
arate coalescent reatureé of the X-ray on the right or it
ray go cn to doevelop the changes noticed here on the leid,
in the lieft slide, the lalt X-raye

It may be of interest -- one moment, please -= it
may be of interest to you to know that both of these pat~
jents at autopsy had tulsrculosis end exheustive studies in
both instmces over & psriod of ssveral yoears, reilsed to
revszl the pressncs of tubsrcle bacillae, and at the autop-§
-~ table, ths tissue obtalnad was exsmined .y Doctor Casey,
she patnologlst in our communitye He had a great deal of
diffuculty in finally obtaining sufficisnt avidencs to calli
this tuberculosis, but ks did find the organlsme

Text slidse. low, tc 1is an exsmple of anotner

coal miner .ho worked tdenny—nLHG yearo in a coal nine --

e =+ o e e £ e e s e



2704

Y’

excuse me =- twenty=-six years in a coal mine and three year?
in an ore mine. Notice the conglomerate and coalescent
lesions in his apices, This is not an unusual plcture in
Alabama, where our coal miners have to do a lot of drilling,
so we have a sufflcient admixture of coal dust and sillca
to present this type of pictures I want you to notice
the lower parts of both of these lung fislds and the upper
part: and then in the next slide, you can see the conglom=
erat: coalescent lesion in the pathology and in the lower
half of the lung fleld, you see nodules or macules of cosal
which were not éiscerned n the Roentgenogram, indicating
again that the coal macule itself is not the radiopaque
- has not the radiocpaque character which we ascribe to
silica or fibrous tissue, and if you were to rely compietely
on the Roentgenogrem, you would miss so meny cases of
pneumoconiosis in soft ccrl workerss

Additlonally, I want you to notlce the focal
emphysema in the lower half of this man's lung flslds.

Now, this is an example of pneunoconiosis in a
soft coal werker with cavitation 1n the right upper lobes
I was conviiced, as well as everyons else, that saw this
casé, that this patient hed tuberculous infectlion supsre-

imposed, but instead he turned out to khave -- next slide --

what Doctcr Bolliter has desdribed as & sceptic necrosise

iJe were able to find tne cavit;, but we were never able to é
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- and he lent me these tissues so I could demonstrate them to

find eny tubercle bpacillae. Again I want you to notice the
extent of symple pneumoconiosis in the right lobe and again
in this lung over here, notice the large amount of coal de~
posits eand the cavity wit.out any evidédncs of tubercle
Bacillae, both in 1ife &nd in death at the necropsy table,
ar-i very careful studiese

Next slide. Now, the problem frequently comes
up, and the question i1s of ten asked, is pneumoconiosis a
progressive disease? I think that in this slide and in
snsuing Roentgenograhs, I can say and shov —rou that 1t is.
If you notice, this first slias, incidentally, &all of the
wnole lung sections in pathology which I am showling you

today have been prepared Ly Doctor Gorfe in Carciflf, Waies

Joue
If you notice here, in this firat whole lung sec-

tion, there are cosl macules and in this lung we find no

evidance of focal empaysena. However, in another ceose whicﬁ
had besn & coal mincr for a longer period of time, hare you!
see the generating cosal mecules and focal emphysenma and somé
coal macules maintain themselves without degenoratlone i

Now, what the contracture of the coal macule i: }
due to is only & matter of conjscture, It may be that the i
impure fractions in coal dust besides carbon, have a riber-%

genic tendency and causée tnis contracisure over a long period
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or else 1t may ts due to the mechanical effect of the macula
and the effect on the macule of the surrounding tissue.
Perhaps this man had some siilca in nis cod nacule, Jjust
enough to cause the fibrous econtracturse over a long period
of times

And now you see, in this final section here, all
of the cosal macules have disappeared and the entire lung
field represents a Swiss cheese affair of focal emphysemas
This, I believe indicates pathologically at least, that
the disease is .rogressive, and you can see ths progression
in one slide, that the middle lung section =~ within that
one section, you can see the focal emphysema and the
macule before it has degeneratsde While we're looking at
thesme sections, we miy See the reason why sSo many of the
Roentgenograms appear to have only increasad markingss

Of course, most of this, most of the maculss and
the tissue, as we see 1t, 1s not radiocpaque end, therefore,
in a largs - in an X-ray of the entire lung, you have what
may be called a little out effect, increcasec areas of
trenslucency and incrsased areas of cpaclty, but they
nsutralize themselves when they finzily cone to the X-ray

screen and that!'z wny wWe 568 cniy ovidences of 1insar ‘

markings. and of course, same of these linear markings
mey be & :oribed to what Doctor Vorwald pointed out this i

morning in his microscopic sections,
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Next siidee MNow, this 1s a man who left the =
left his coal mining occupation in 1948. If you notice the
rirst X-ray, this was taken in 1949, Notice the type of
X-ray he has., At this time, the man had already left his
occupation in the coal mine and had no longer been exposed
to any coal duste

However, in the second X-ray taken one year later,
you see that he Las developsd conglomeration and coales-
cence in areas where previously it was only s uggested, that
1t had jJust started and then finelly, in this last X-ray,
another year later, you see that he has had additiongl Pr O
gression of his disease,

Now, whether the progression of the disesse in
this case 1is dus to the effect of the coal dust upon the
tissue, or whether i1t 1s due to the fact that he had &
silice sdmixture 1in the dust that he breathed, or whe.aer
1¢ 13 due to superin.osed infection, is not of material
concerne The fact of the matter remains that this man ree
moved from his occupation, showed & progression of dls-
eese in his lung f’'»3lds which may be ascribed, directly or
indirectly, to the baslc pneumoconiosise

Next slidee Now, in desling with these patients,

we find certain complications wnich are more frequenttahn

others and if ysu notice the first complication listed 1s

emphysema, the second one, broncaitis and bronchiolitls,

|
+
;
!

|

C——— VMUY S —



27

and then below I explain those twoe

Emphysema and bronchitls are so cons tantly as=
socisted with clinicalily significant disease that they
should be probably considered part of the clinical entity
rather than complications. How, we also have recurrent

pneumonia in tnese patientz, cor pulmonale is very prevaient

with associated cardiamc decompensations. As a matter of fact,

1f the cardiologist wou.d exemine people wno suffer fraom
pneumoconiosis, they would not ~sgard cor pulmonale &8 &n
unusual entity, butwould find 1t not only has accute nenie
fostations, but we who are interested in dust disease of
the lung find it is quite prevalent as & chronic dlsease
Jast like hypertonsion.

Bronchlsctasis, we have found in & substantial
number of our patisnts; tuberculosis 18, of course, one of
the complicationse Spontaneous pneumoinorax, 8 have ob-

served about twenty to twenty-four patients; I dontt kKuow

the exact number, in our series, and I think thatts a highen

incidence than you should find in the control populstlion

groupe

And, finally, pulmonary ostesoarthropathy, we do

find and I put that down &s a ccmplicetion becsuse of the
!
manner in which you can sos dramatic 1esults, when you hav:e

1

tnis hypertropkic pulmonary os tecarthropatny, if you tresat

tns mants lungs, clear up the bronchiectasis, the bronchiel !
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edema end infection, and dcn't give him any aspirin for
- or any specific measures for his arthritis, so fraquently
‘48 there a manifestation of improvement in his pulmonary
function, general pulmonary function, the effects of the '
pulmonary osteoarthropathy is gons, with few exceptions for
inclement waather and so on, as long as you maintain a
rether satisfactory situation in the man's lungse

Next slide. Now, this is an example of & pationt
who had pneumonie and then - now, of course, this man ex=-
pectonates at a rate of sputum deily that I thought he had
bronchiectasis, but you can see from the bronchogram, it
15 within normal limits and in the right lower fobs where
it doosn't rill, probably the result of accumulatad secrs=-
tions, indlcatinz that these people do have an eatity which
may be confused with bronchiectasis and has to ba differ-
entiated from the bronchiodlltis which 1s assoclated, prob-
sbly responsible for the bronchozpasm and the bronchisal
edama, =nd & lot of these - a lot of disability, wnich onse
gess 1n these casesSe

When you clear up the bronchiolitis, these pa~
tients have experienced a great desal of relief, and aro
able to do meny things that they haven't been able to do
previously.

Next slide. liow, this 1s an example of what we

call temporarily disabling pneumoconiosis in soft coal
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workerse 1In his lower left lung you!ll see he has pneumonia

and tnen there you see about a month later or so, that the

area of pneumonia has cleared. Now, this patient, when we

first saw him was critically 111, and such is the case with

% all of our patients who develop socondary complicationse.

| They live in such a delicate cardlo-resplravory balance

i that a sup..vening, intervening infection, pneunonia or

systemic infection throws the weight of balance against

i  them, and th::e psople bescome critically 111 and disabled,

% However, when thsyfre troated and they get over

e ‘ i their illness, they return to their prsvious status, perhapd

% with soms additional damage to their pulmonary tlssus which
we can't measure end went to resume their worke

3 Incidentally, this patient is back at work in &

coal mine and does not want enybody to know sbout the fact

that he has pneumoconiosis because if they find out, they

will take him off his Job, which should be done. Eo has

been sdvised to leavs his occupation, but we as doctors,

have no right to =2y to a man, tYou get out', Itts up to
him to make tue final decision, because he's the one who

has to survivee

f Incidontally, I only want to nention one hing

sbout the treatment of tnsse patlsantse You can not rely

upon the parental edminisiration of entibictics and other
sgents. Thnese poonle,to obtain the best results !

|
S U e e S —— __.__ﬁ_ﬂr____
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therapeutically, I don't care what you use as long as you
use something thatt!s indicated and that has been success=
ful 1n your hands, Parental therapy with penicillin, for
example, in a case }ike this, would prolong the patientts
convalenscence maybe two or three months before you £ind
that he 1s able to go to work, whereas with aerosol thera=-
Py, you attack the discase directly either by hand or with
intermittent breath: g pressure unit designed by Doctor
Motley., It doesn't make any difference, but remember,
the aerosol route, the direct approach to the diseases

Fext sllde. liow, thils 1s en exauple of an indi-
vidual with cor pulmcnalc. Notlce the lagy charecter of ths
chenges in his lung rfields., He worked in a coal mins for
thirty-rive yoars. He 1s seriously disabled and he is une
gble to teke a bathe

Incidentally, I'd llke to polint out that in our
clinical experience, we find two very Important things to
ask ~atients, beceuse gsomstimes & patient cuwss to you be-

causs he knows that the dlsease 1s compensable and he ccmes

«t

eblish the diasgmosis

with ths idea that you'lre going tec es

and he comes in complaining of shortness of breath, couvgh,
i

can't work, cantt sleep, can't do nothing, is mad at nis

wife, nervous, cen't do enything, but therz are a few teinga

you can find oute .

For one thing, these poople can't take & bath in |

R e e e e g
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hot water. If they take & lot of water, and if they really
have pu.monary disablllity on the daslc of their pulmonary
disfunction, they become more short of breath and have to
': be helped from the tube That's due to peripheral vasal
" §ilitaticn and increased oxygen demande

Secondly, these people are always more short of
breath in the morning than they are at any other time of
the day except when they're working, so after they've had
a good nightts rest, when they wake up in the morning, if
you ask them how do you feel, if they're really suffering
N from a dyspnee duz to pulmonary disesse, they'll tell you
tDoctor, I dldn't sleep well and when ~ got up this morning z
I didn't feel well; it took me sbout an hour to sid r around :
| and start feeling better!, That's a good differentlal diag+
postic point which we should keep in mind and it would also

help us to differentiate between cardlac disemse = dyspnesa

! and pulmonary dyspned.
! Next slide. This is an example of cardiac fall-

ure in a patisnt with pneuv:oconliosis and before you = and

before you label this patisnt as having nneumoconiosis, you
shou.a correct his heart fallure fir:: and *hen re-exemine
ris rosntgenogrem to see if he svtill has evidences of pneu=

- " moconiosis. Here you can see the enlarged cardiac shadow

i
{
i
1

on the left with incressed markings of nodularity, and

then here on the righ%t you find that the cardiac shadow 1s

e e e e e B ettt e T U
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much smaller put he still hes the changes in soth lung

s e o

fields competible with pneumoconiosis.

In the mansagement of thes® patients, 1t 1s im-
portant to remember that you do not treat these patients
with cardiac failure the way you do someone wWho hag cardiac |
failure on the pvasis of rheumatic heart disesse Or arterial\

sclerotic disease. In tnese people, 1t 1is important to

correct the deranged pulmonary function end make some attempt
to correct first befar. you digitalize him, otherwise you |
are ept to creats a loed on the rizht side of the heart and
precipitate & ratal eccidente ‘
Kext slide. 1 don't know how this got here, Tut ‘
it is. Would you mind teking thia out and joave it for 1&3&
This iz & jokere How, this 1is an exemple of 8 patient with
pneumoconiosis, hesart fallure and vronchlectasis, 2l of
those things in on® patiente Notlce the dilatsd vronchl
in the lower 1opes end notice the cardlac fallure in the \
middle plcturee. pnis patient 1s still 1iving. He 1 ves3 1
4n en oxygen tent. nas been living in an oxygen tent for |
over two and a half yeerse E
Next slide. How, this 1s an example of chiell¥ .
linear incres -~ 2d markings wlth some evidencs of nodulation

|
i
!
|
1

and B spontansous pneumothorax on the left, on the lef t-nand

)
sidee MOV, when 1 say 8 mén nes linear pulmonary aust dis-g
east, ¢ when 1 say & nen hes noduler pulmonary dust diseasé

—y
i
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or mixed, I meanthat it's predominantly llnear, that 1t's
predominantly nodular ana wnen it isn't predominantly one
or the other, I call it mixed, because as 8 cliniclan, ws
have to have & simple method of approach to this problen
that you can present to other doctors in the community, to
doctorw who work in coal mining camps, 80 that they can
wori with you end understand what you're trying to accom=

plish, and when you get too sclentiflc with them, wien you

get into the category of too much research, with & little i
¢ sector who works in the country, you lose all of his coop- ‘
eration, so we have to give them scmething that we can see
and thatt!s simploe

Next siide, This man lived a little over three
years, a little over three years in an oxygen tent and then
dled looking like a skeleton and 1if you 566, in this lurg
field, he has evidence not only of silicosis, but also over
hews you see evidence of anthraco =-- excuse mne - of pulmonexy
dust dlsease of coal minsrs, with focal emphysema and maculé
= habit will elways come oute

Now, next slide. Now, hsre you see the X-rays of
tyuo individuals who have about the same extent of pulmonary

change in the Roentgenogrem. IHow, the sixty -four dollar

quest on, how can &n X-ray man tell me wnich one 18 and which
one 1s not dizabled? But Just to speed things,up, 1111 tell

you tnat tce man on t..s left 1s disevlec and the man On the!
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right 1s note However, I want to tell you that subsequent-
ly the man on the right Lee developed disability, dbut at th&
time of this examination, he was not disablede

Next slide. Now, this is an example of extenslive
changes in the pulmonary fleld, in a patient forty-five
yoars old, twenty-nine years & coal minsr, no disabilltye
N-vertheless, look at the extensive changes in his lung
~ield, by comparison with some of the other Roentgenogrems
which you have seen both in thils locture and in the other
lsctures w.:lch preceded mine,

Next slide. Hare is an example of a seventy-
ysar old men with an elevated - with an clsvated leaf of
the diaphragm on this sids, resulting from pleurisy, pnou~
monia, several yesars previous to this Roentgenograme. He
18 seventy years old; he works; he worksd in a coal mins &t
the time this Roentgenogram was taken a&nd hs had apbaolute=
1y no disabillyy thet we could find, sither - eitner in the
c¢linlec, on clinical basis or in a laboratcrye

Yext siide. Now, this is an example of tisszue
reaction. These two boys worked alongzide of each other fox
rourteen yearse This man is thirty-six years old, I think,

and this ors is thirty-four jyears old. Hotice the differe

ence in the way these tissues heve reacted. Here you have

a noduler variety of chenge in iris man's lung risld end in

the one on tne right, has chile

i
fly a linear change in his lung
, —t—

l



282,

)

field, indicating in this case that two people of dlfferent
stock, working in the same occupation, reacted differently.

Next slide. Now, here 1s an example of two boys
who worked alongside of each other, I think, for thirty some
yoars., You notice the similarity of their Roentgenographic
changose

Next slide. Here are two other brothers, both
with negative tubercular tests, both with negative tubercu=~
1in test, and we can't prove tuberculosis., They worked
ninestesn years together and they!ve worked about ten years
epart and you cen't, well, you lmow, you have to say thsy
look alike snyway, anc 1t!'s juat remsrkable to sec the sim~-
ilarity of the changes in thess two X-rays even though
they worked ten years at another occupation.

Noxt slide. Now, these two, thase two brothkars
are the first of four brothers, KNow, notice how simiiar
these two X-rays appcare These boys wirked together foriy=

one years. Notice the similarity and the change in thease

Roentgenograms, but thay're brotners, and now their olther i
brothers worksd in another part of the samne cogl mins for %

thirty-one years together. Notice the man on the rignt with

|
the conglomeration end coales~ence and the one who hsg only |

1
worked about fiftsen years already beginning to manifest !
1

the chenges of his brother alongside of whom he worked,

i

i
Lext slidee. You got the last one = you got the

i
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cone you put up the first time - I asked you to put it last?
And now, just to confuse you, as well a8 I'n confused,thia‘
is two brothers, These two brothers worksd alongside of
sach other -~ excuse me, not alongside of each other, they
worked for thirty-seven years on opposite tides of & rail-
road car. They did loading and the éeason they worked on
opposite sides of the reilroad car were because they loved
esach other and they wanted to be sure in caze a rock would
start falling on the brother, they would see 1t and they td
run over &nd save the brother.

Look at these Roentgenograms. See how different
they aree. Worksed on opposite sides of a cosl car, 8o thored
fore, even thougi Doctor Lanza 1s much older than I &am, Itm
going to inprove on his terminology. I'm going to sey fram
now on when you talk about pneumoconiosis, you have to talk
about pnsumoconiosis in soft coal workers in Alabama in
Jefforson County in Mine Humber 9, Shaft Fumbc:- 8 on the
right-hend side of the railroad track, and that's about whai
it comes down toe

Nowu, in conclusion - in conclusion, I think I
bave about two minutes left, is that right, Doctor Ssnder?

=P TN AFIMATY € ATTYNIYTY o
BY ;'OU;\A\ LI 2LV S &

Onee

BY DOCTOR FRIEDMAN:

That always happens when you deal with Yankeese i

B e e e e e ; ;
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In conclusion, I'd like to remark as follows: That there is
a discase in coal workers, that it's due to their occupa=
tion, that the disease, once it manifests itself clinlcally,
1s progressive, that different peopie may react differently
to the same exposure of dust over the same period of time,
As a rule, I have sixteen palrs of brothers - thatts why I
say a8 a rule - as a rule, brothers will react similarly,
but you can't depend upon 1t, because I just showed you,
(Applause),
BY DOCTOR SANDER?@

Well, as you can see, Doctor Friedman has had a
donsiderable clinicel exper? nce with this coal minsrs dise
sases I have asked Doctor rletecher to open the discussion
of Doctor Friedman's remarks, esnd then I would - Itm going
to ask for questions from the floor after Doctor Fletcher
has finished his discussion, and I hope you!ll have a good
many questione to shoot this way.

BY DOCTOR FLETCHSR:

Doctor Sander hes sald that I could make one proe
l1iminary remerk on nmy peper this morning, which I naglected
to say this morning. I suggested that if we could abolish
tubercnlosis in mining areas we could abolish the worst ef-
fects of disemse. That might be tsken to mean that pnsumo-
coniocsis ias a form of tubsrculosis, I just want to say tha;

any such interpretation of my remarks 1s the exact opposite
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of what I mean. The expression of this disease 18 by duat
suppressions It is ar occupational disease; it is not tu-
berculosis, but if the utmost human endeavor falls to re-
duce dust levels, that in which no radiological activity
provails, than the lessening of tuberculosis on this dis=-
ease, might be lessened by stric“ tuberculosis control
in this areae I am glad I have an opportunity to remove any
ndaapprahension in regard to my remarkse

In regaerd to Doctor Friedman's excellent paper,
I roally want to sympathize with him from the bottom of =y
heart, becauss I startcd studying this dicease as a clin-
icicn end it wasntt until I hed been at it as a ciinician
for sometime that I managed to get my epideomiolegical col-
lcagues to show ne someathing about the disoasee

As a cliniclian one 18 grossly limitede He tells
us that he sees spontanecus pnsurothorax as & common calw
plicetion of thls disease. That moans to say that patients
who have spontanecus pnswunothorax with this discsase coms teo
nis clinice It dossn't tsll us anything about ths frequon=-
cy of that compllication in ths community of men with pneumose
coniosis, and we clinicians are at a gross disadvantage In
studying occupational disease 1n that we can not resist

analy:ing our figures and thinking that they mapg mean scus-

thinge It's & temptation tkhat I have had to stirenuously

i
i
|
resist myself, under the most tremerdous barrsasge of critiecls

m
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from Doctor Cochran, my epidemiological colleagus, wno
thinks of clinicians with - as one of the lesser breed of
rodentse

So I just want to sympathize with Doctor Friedman |
and congratulate him that he has derived so many intereste
ing con?lueions to the severity of thls diseases, I would
just like to quarrel with him about this temporarily dise
abling pneumoconiosis, He says he has a man with a pneumow
coniosis with pneumonia and he was grossly dissbled, Well,
I have seen that in Londone He was disabled when he came
in. I think he had disabling pneumonia, whereas you might
call it teomporarily diseblling pneumoconloslse

I want to quarrsl witkh his suggestion thet the
cosl macule 18 not as opaque &8s the slilicotlic nodule. The
coal macule is smaller thsn the silicotic nodule, I belleva
the radlopacity 18 at great as collagen and the silicotle
nodule is larger than the cocel noduvle, displaces more air
and is, therefore, more visible.

And lastly, I want to ask hlm one very important
guestion, that is in thls tubercular negativity of cases
of massive Tibrosise That we have never cbserveds, We

have found cases of massive fibrosis that only react to one

in a thousend tuberculin &nd I belleve we have nad one go

!
up to ons in a nundred but never a complste negative, and I|
would like to know what strength of tuberculin he ussd for ‘
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that negative test. Thank you very mich, Doctor Sandere

BY DOCTOR SANDER:

Thank you, Doctor Fletchere Do you want to make
your remarks nowt Doctor Vorwald has a few remarks to make
to correct & false impression of this morning, right?

RY DOCTOR VORWALD:

Yes, I should like to do exactly what Doctor
Fletchar did, so that we do not leave a false impression
with youe.

Piret, in showing the slides stained for elastic
tissuve, Doctor Hussey called my attention to the point that
I did call it elastic tissue rather than reticulin within
the lung, and so I wish bo corroct thate.

The second correction which I should like to make,
being a correction, at least attempt to modify the luaprés-
sion wnich I left with you, end that is with rsspect to thils
focal emphysasma and I derons trated a series of cases of worke
ors exposed toO dust other tnan coal dust, wnere thers was
focal emphysema, and celled attention to the fact that this

focal emphysemsa WAaS then not unigus for the ccel mindrst

lunge

In presentling these cases, sucnh as from the gran-

¢

1+ worker, and from the limestone worker end from the .

grapnite worker, I wish to impress upon you thnat those were

the very isolated cases, that 1t nas certainly not involved |

e —— e
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the ilarge group of individuals supposed to be expossd to
these dustise

Furtherrore, with respect to ths magnatite worker
and the hematite worker, the incidence of this focal emphye
sema, about the foci of dust, is present probably to a great
er degree than is present in the graphite worker in the
other cases, and to a lesser degree in the coal miners!
lung, but that does not mean that wit: the deposition of
graphite in the lung, with the deposition of magnatits, with
the deposition of hematite, and indeed with tha deposition
of limestone, that thore must also, therefore, be present &
focal emphysema and thus, therefore, the man - the patient
must also have a respiratory difficultye I think that is
fallacious and I don't wish to leave you with that impres=
sione

If T may go on and comment just @ bit ebout Doc~-
tor Friednman's remarks, certainly Doctor Frladman has had a
groat deal of experlence with the coal minerse. I should
lilze again to teke a blt of exception with him on the - kls
statemeny with regard to the matter of progression, that it
{s of relatively little concern. He mentioned that 1t 1s of
1ittle concern whether it be due to massive local concen=
tration of dust or wnetiwer 1t be dus to a compliceting in-
foctione.

T think it is of concerne We must xnow whether
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these coal miners! lungs are mors susceptible to infection
then 1s the lung of a worker witn deposition of other kinds
of dustise

Again, I shoulc like to make & slight comparison
ae dic Doctor Fletcher, that 1s, he spoke of emphysema, end
that it is important to lmow the inclidence by age also
of emphysema, in the entire working population of the coal
niners, and to compare that inciaence with the Incidence in
the non-exposed population, by age and by racial charsacter-
isticse I think that is also very ilmportent befors we con-
clude that emphysema, 'n the coal miners, about which he hag
seen, &s & common dsnominator of all of the coal mincre 3x-
posed and that it is highor then the incldence in the non-
oxposed population.

#ith respect to his last remark, that is that he
will not only have tc know wnether thése coel minsrs come
from Alabema, and whether they come from Jefferscm County
and Mine Nuwber 9 and the right side of ths truck, I think

thatts precisely what he has to do, and we all have to do

thet, and¢ furthermore, I should like to inow, and I shink wa

have to extend it, we want to lmow whether he comes up the
track or down the tracke We want to kn.w whe ther that treack
!

1s outdcors cr indoorses ;

I think those are the things tnat we must know if .

i
3

i
i

we are to solve some of the problems reiasting not only to
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the pulmonary changes in coal miners, but also ths pulmonary
chenges in workers exposed to other dustse

One more comment and that is with respect to the
Roentgenogram and the pathological manifestations of the
disease; it is true that the pathology, the pathologies,
;| = the pathologist frequently sees more disease in the lungs
than manifested in the chest Roentgenograme But I don't

belisve that that shounld bes used as an argument to suppord

the view that there is always something rmore in tha lung
then ies present in it, than is visualized in thes Roentgen-

0

ogram., Should we follow that reasoning, then we could all
- we should say then also, well, this Roentgenogram is neg-
ative, i1t showas no evident chenge, but there is somsthlng
more in the lung than what we see in the Roentgenograme

!  Therefore, this man must heve pneumoconiosis, becguse he

; had an exposure to coal dust, so we throw the Roantgenogram
% out the window, we throw the physical examination out of

the window, and all we want to lnow 1g did or did not this

! man have an exposure to duste If he did, then he belonga
| to the category of pneumoconiogis; 1f he had no exposurs,

then we may questione. Thank you.

we already hove a few guestlions of Doctor Fried=-

mane. 1'm foing to &sk one and tnen I hope wetll have some

more from the floor end then we'!ll give him a ckhance to

o S N S N U S
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answer tneme

I'd 1like to know how he makes a diagnosis in a
man who has been a miner for some twenty-five years, whose
chest film at age sixty-rive, wnen he's retiring, shows
only emphysema, nothing beyond that. What - how does he
go about making the dlagn:sis beyond the hot tub test and
the =~ the history of his not feeling well when he gets up
in the morning? What do you have besides his hiatory, and
possibly the 1ﬁng functicn test,which undoubtedly will show:
& low maximal breathing capaclity, because he has emphysccia?
Anyone who has emphysema has & low maximal breathing cea- ‘
pacity. At age sixty-five it's lower than it was at age
forty-rive, eand if you have the additional emphysens, itts
coing to be still lower, How does he make the diagnosis‘
of cosl miners! pneumoconiosis with that situation in rind?

Do we have some other questions? Doctor Kline? '

BY DOCTOR ELINES
Doctor Friedman, I didn't coms in at ths very be-

ginning of your papsr and 1f you've answersd my quasticn,

I'm wasting your time, but you talked ebout cardiac fallurs

in these cases, and you mentionsd that basfore one gave

k3 it

digitalis cr treated the patient with the other methods tha

we :ave available for the cardiac failure, one shoulda do

somathing about the pulmonary concition. 1 presume you wars

i+
1

referring to McMichael's work in England on ths effect of

!

e ——— - e+ e o e e e e e e e



2924

£)

digitalis on the veins of the bodye This work has not been

widely accepted, and not renerally confimed, but I'm not

-

taking any exception to thate I am asking this questione

what doces one do about the primary pulmonary econditiont? The

PO

disease of the heart 1s the result of increaaé in the p‘ul-
monary artery and the right ventricle. Do you have some
therapeutic tool which corrects this condition before core=
recting the cerdlac dicease?

BY DOCTCR SKENDEZR:S

Anr cther questionst? pec: ;.Wﬁw)
8Y DOCTOR AMBERSON: € Tl Pacbem 7T

What was the time element between the last X-ray

£ilm and the last post mortem examinationt ~= Docter mm—-?,
!

son == This calculation effects me &s batting about ninety-

seven percent, which is pratty good in any league. Tre time

element between the last chest £1lm and the post moriem
exeminastione

BY DOCTOR SANDHER?S

RBY DOCTOR AMBERSON:

BY DOCTOR SARTERS

He had two or threes ANy other questions?

oy DOCTOR BRISTOL:

T1d 1ike to ask Doctor Frledman 1f he thinks itt's ;

i
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possible from the X-ray to make a dlagnosis of focal emphy-~

sema, number one, and X-ray alone, that 1s; &and number two,

do you believe that emphysema 1s a complicatlon of simple
coal workers pnéumoconios ist

BY DCCTOR SANDER:

Any other questions of Doctor Friedman?
(No response),.
You have the floor, Doctor Frledman.
BY DOCTOR FRIRIZIAN?

on my way up agsain, I should have stayed home.

I'm reslly surprised. I thought it would be worze than that

I don't know whether Itm going to answer these gusstions

in order and I dontt even know whsthor It'm goling to answer

theri, but I'm going to say sometiing about eacih ons.

As rogards Doctor Fletcher'!s remariks about the
incidence of spontaneous pneumothorax, that's itrue, it's
clinicianst incidence of the dissass snd in my particular
situation, I am not in a position to compare a ccmparable
ccatrol group of coal miners whom I study, because the
peopls who come 10 8eée us, sick coal miners, we cdon't get
a ecross-section of the coal miring population.

Eowsver, I do think, Doctor Fleicher, that the

incidence of spontaneous pneumothorax, even without ths

comparison, appears to be higher than in the normal popula—;

tion groupe Of course, I mow that Doctor Gorfe, and you

!
|
|

|
:
i
x

'
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come from thet school of Doctor Goffe, feels that spontan~
sous pneumothorax probably is unrelated to the disease be=
cause of the location of the blades, and when I made that
statement, I knew I was on dangerous grounde I thought
you'!d overlook ite.

Regarding the tuberculin testing, we use one to
one thousandth to begin with and we end up with one to acne
hundredth and if you're ever down in Alabama, I'd like for
you to coms down and see some of our negative skin tests,
because they really complicate the plcture when we canft
cotain e positivs reaction, and we freguently test them
again in three months or s8ix monthse

And then, about the location, then Doctor Vor-
wald mede & remark about the incidence of emphysems in coll
workers. 1 took one hundred patients from the age forty to
sixty in our own clinic, random sample, men, eand then X
took & group of coal miners, forty to sixty years of age,
and compared the incidence of emphysema in both groupse.

Now, I admit before I go any further, iazat itrs
pot a falr comparison because tha people in the control
group who come beiween the age group of forty and slxty, 1
came in complaining perhaps of some heart disease or gastrié
d.sturbence or something of that na.ure, but ths cosl mineré
gll cor- complaining of something wrong with ineir lungs, |

but at least in that grov., I would llke to give you the
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benerit of what we founde.

We found less than ten or twelve psrcent siiphy=
sema in a control group whereas in a group of coal niners
who came to.be studied, and we used maximal bresathing ca-
pacity, both lung capacity, fluoroscoplc examination, X-ray,
we didnft use any gas studies, we're not equipped for it -
we found that the incidence of emphyseme by the most rigild
standards in a coal mining standard, in the age group of
forty to sixty was in excess of seventy-rive percente.

I admit, to begin with, that that!e an unfair
comp&arison, but as I say, I.don‘t have & cross-section and
I wasn't sble to X-ray all of the coal miners 1ln an &area
whether tuey wers sick or whsther thoy werm't.

I'm gled that Doctor Vorwald felt that the loctw
tion of the man's work was importante We &ll realize that,
end I think we have to realize, not only the gpographical
location of ths mine, but where he works in the mins, unst-
her he's a timberman, whether he's a short fire man, whather

he does drilling or whether he does overheoad pinning, these

are all important factors, and those of you who msy not be

{
familiar with some of the morc modern mu:ihods of coal mining,

T would like to tell you, and Doctor Fletcher made g8ome ro-
mark touching on that this morning, in this machine age or

mining wetre beginning to see patiente in the lower age

groups who, after lower psriods of exposure as cosl workers,
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sre dewsloping pneumoconiosis by Roentgenographic change
and Manctional changes, It's because the machines don't
know to cut through just coak, they cut through everything
and they want to do that so you can get the most out of a
sean of coal, and the overhead plnning, that 18, of course,
the same thing as drilling in pure roock, and you're going
to get a pure silicae exposure because the purpose of over=
head pinning is to fasten the roof of the coal mine and
instead of with beams, youtre going to fasten 1t to the
overhead strata.

I had the privilege last week to examlius same
coal miners in Peru, South America. I'm only sorry that
they wouldn’'t let me have the X-rays to bring up here, bo~-
cause what we see in our coal mines izn't anything llke whal
we soe thore, what we see in their coal mines ian't enything
at 811 like what we soe in our coal mines in Alebama and
Doctor Fletcher didn't show eanything that looked like any
Poruvian cosl miner, and 1f rou think we have pationts,
they have many more, becauss tneir petients are Indians who
1ive fiftsen or sixteen thousand fest above sea lovel, and
to begin with, they have emphysema and then you have to
start toc eva luate the disability on tis basig of that, so

we ocught to be pretly glad our problem isn?'t complicated

In that mannere

Now, Doctor Sander asked me, I thnink I have the

i

—_ e
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age right, in a man about sixty years old, who has worked
80 many years in a coel mine, who has no Roentenographie
changes, but just has evlidence of emphysema& by our atandardg
row ecould I say this patient hac pneumoconiosise I wished
I could say so, Doctor Sander, because I'm convinced in my
own mind that many of these people do not show Roent:zono=
graphic changes compatible with the results of their occue~
pation. I believe that they develop emphysema or rather
we should put 1t this way, I believe just like another sixtj
year old men, they may develop emphysema in the usual coursa
of 1ife, but they'!re more prone to daevelop emphysena 1f
they?ve worked in a coal mine,

The mechanical effect over a long pericd of time
of the inhalation of non~-scluble dusts, the sffect in in~-
ternal bronchial, with infection and without infectilon,
ceuses an intermittent occlusion over a long periocd of time
of & balance value of nature, and if you do that long enougy
and often enough for twenty to thirty yeers, you'lre going
tc have some effect on your alveolae, &nd yout're going to
have emphysema as & result of your occupation.

The day will come, I'n certain, that we will be
intelligent enourh as doctors, &nd will find the corre«c

diegnostic methods o be able to prove that the emphysema

we see in cosl workers, even without Roentgenograpnic

changes, may be the resvit of thelr occupatlon, taking into |
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consideration the fact of the usual aging process in man,

Now, Doctor Kiine asked me about treating <ine
patient with congestive heart fallure and something about
why we didn't use digitalis first , and what corrected the
pulmonary function before we treated heart failure. I'm
not famillar with the man's nsme you mentlioned, that's'only
my own observation.

We found that we are able, wery quickly, to 1m=-
prove the pulmonary function in an individual with the Jjud-
icial - or judicious use of proper aerosol therapy and
oxygen. We treat them fc- about twenty - about twelve
hours for their lungs first, We give them amerosol therapy,
oxyzen, and thsen after we have improved thelr pulmonsry
function to same degree, we then go aksad end digitallze
repidly with one of the popular new preparations that ars
designed for rapid digitalization.

The reason we did thct was becauze we had occas-
ion to treat several patlents with pneumoconiosis and heart
fallure and we treated them with the & tandard methods end
we lost & few patlents, 8o we felt that we would give it &
try and treat thsm from the otnsr end first, treat the pul-

monery eide first., We did and we found that itfs been

successfule

Docter~ = Doctor Bristol asked me how do we estabe-

lish the diagnosis ~ will you restate Four question; you

|
i

'

|
i
|
{
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Xnow I had a lot of trouble here keeping up with you fellows

BY DOCTOR BRISTOL:

Wwell, I believe you mentioned in your paper, that
in demonstrating ons of your chest Roentgenograms, you
pointed to an area of focal emphysema and I asked you the
questlon, do you think we can see focal ermphysema on the
Roentgenogreme

BY DOCTOR FRIEDIANS

Well, now, I got it now. Now, when you 32ee 2
lot of X-rays in coal miners, 1t's just like snything else
in medicine, you get used to seeing somsthlng, you think
you know something and after & wniie, when you!ve had sute-
opsy specimens to go with Rosnigsnograms to ceompoxe, and
then you can go back and compare your Rosnigenogram with
your pathology, then you cen see 8one changes in another
X-ray whick at leest suggest the same thinz you saw prave
iously, the diagnosis of focal emphyecena is not a deflinlte
disgnosis from the Roentgenogramj itts presumptive on ths
vasis of experliencee

BY DOCTOR BRISTOL:

Well, would you enlighten me by telling me what
characterizes, in your own mind, focal emphyssma in the

chest X-ray?t

BY DOCTOR FRIEDMANS

Well, in the crest X-rar of focal emphysena, you

i
3
i
!

1
i
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start to get the idea you're looking through something
1ike a mesh work, like a dilated spongee. You get the idea
that the areas of translucency, surrounded by areas of in-
creased density have a regular naturs, but you can not de-
clde, 1tt's a sort of a linéar character of the Xe-ray, you
can not make the diarnosis from the Roentgenogram, and itts
s presumptive diagnosls, and after youlve seen enough of
them, I think you can usually guess correctly.

Now, another Doctor asked me about the = about
the time element between the Roentgenograms and the nscrop-
sy material, 1g that correctt Now, the Roentgenograms
perhaps weres thirty - a month befors the patient died or a
week, 1t doeent't meke mmch diffserencs, but just within that
1imit, I think, with ths exception of one patienf who dled,
the one with the spontaneous pneumothorax., He didn't die
until about two and & half years after we had that X-ray,
but I wanted to show the spontaneous condltlone

Now, the radiologlst didn't have a great deal of
difficulty batting ninety-eight or ninety-nine percent, bse-
cause most of the X-rays that he looked at were pretty easy
to diagnose as pulmonsary dust disease of coal workers, toe
gother with their occupational history. However, as Doctor
Eristol pointed out 1in his question, the X-ray man was not

able to tell me, nor am I able to tell you definitely that

this man, thls patient was going to have focal emphysera

i
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in the pathologic specimen. It's presumptive on the basis
of experiences

BY DOCTOR BRISTOL:

Louis, did you forget my question which was, is
emphyéema a complicetion of simple coal miners pnsumocon=-
iosist
EY DOCTOR FRIEDMAN:

Emphysema 18 a complication and, as I sald ...

BY DCLTOR BRISTOL:

Simple nowv.
BY DOCTOR FRIEDIAN:

Emphysema is & compllication of gimple prneumoccne
1g0s1s, focel emphysema, but you see bronchitls, smphyssma
end ehronic bronchitis are so clossly associated with
pneumcceniosis that you should consider the part of the dls-
eass antitye You remember I showed the pathologic speciman
of the degeneration in the iIndividual, and you saw that thad
wae & definite change 1n the pathology and Doz tor Vorweld
demons trated that this morning too.

BY DOCYWOR SADER:

Welra = thank Jou very ruch, Doctor Friedmane
We'lre a 1ittle bit late, but I think & two minute stretch

would help 811 of use

(Recess taken from 3220 to 3:50 Pels)

EY DOCTOR SANDER:

U VU U - - - [P T
i
1
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Will you take your seats please? We have tuv
very interesting papers remaining this afternoon, the first
one by Doctor Hurley Motley, recently of Philadelphla,
who has &one the most, one of the most outstanding pleces
of work in lung functionstudies and therapy of pulmonary
dust disesses. Doctor Motley 1s now heading for a more
salubrious title. He is on his way to Southern California
as Asscciate Professor at the University of Southern Calle
fornis Medical Schoole. Doctor Motleye

BY DCCTOR MOTIEYL:

(Doctor lotley read & prepared paper which 1s on
file at the Saranac Lsaboratory)e
BY DOCTOR SAKDERS

I think you!ll agres that's a lot to digest in
forty-five minutes. I don't see how you could cover that
much that fasts We'll withhold discussicn on Doctor Motley 43
paper until after the next paper, because thoy're on 038«

sentially the same subjects.

Doctor Philip Hugh-Jones comes to us from Bngland &
He has been w*h Doctor Fletcher's pneumoconiosls research i
in Cardiff. Doctor Rugh-Jones vwiants mo toc state, asked =z %
to state tnat his collaborator, Doctor Gilson, has workead %
witn him s:d would be one of tius speakers had he been able 2

to come lLierse today. Doctor Jones will pive us his experience

in the function s tudies of the coal miners in South Walss.

S — e - ¥
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Doctor Jonese

RY DOCTOR HUGH~JONES:

(Referring to an exhibit on table) Just for the
benefit of any security people, that isn't part of an atom=
ic bombe

Mr. Chalrman, Ladies and Gentlemen: The lung
function studles I want to talk about this afternoon, as
the chairman has told rou, were done in collaboration with
Doctor Gilson, and we were working under Doctor Flotcher
in South Weles whers this extreme amount of coal workers
pneumoconiosis has occurrede

Now, the most important symptom of pneumoconiosis |
1s excessive breathlessness on exertion. But since thls
symptom 1s not specirfie in any way and naither ars thars
any specific clinlcal findings of the dizeese, the diagnosis
of pneumoconlosis in life, depends on the rediogreph, and
g1l too often, the disease 1s thougnt of as & radiological
abnorralitye Kowever, I know you wouid apgrsee with me that
1t 1s the disturbance of lung function and not thes radlo-
graphic chenges which matter to the man, and the main pur-

i
pose of our work wag to find out the functional signliicance,

if any, of the radiographs

But before I dascribs that experiment, I would

17z to be culte clear as to wnat this t'ecoesl-worksrst i

pneurnoconiosist is tnat we see in Britaine FR: “ologiecelily
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and pethologically, it's dlstinct from s=ilicosis, trat is
the pure classical silicosis, and we know, for example, from
the work of Gough, who found it in the coal ~trimmers at the’
docks, that it does occur, just from the exposure to coal
dust onlr, becsuse those men who load the coal in ships
have no exposure to rock dust, and thesy get typlcal X-ray
findings of coal workers pneumoconlosis, and in the mines,
i1t usually occura in the worker on the coal facees

Now, the disease we see in Weles, radiologically,
is no diffsrent, as fer as we can make out, from the des-
criptions of the dissase given hsre in the United Statos,
glven in other parts of Great Britain, given in Europs and
given in Australila, so I want to be quite clear that Im
talking about coal workers pnsumoconlosis, and the results
I think are sppliceble to it in @ales certainly, probably
in other par:s of the worldy, out we have no reason to sup=
pose that tke studies are applicable to silicosis, which 1s
a different pathological condition.

Now, in describing our work, I shall use the

International Classification of the X-ray wnlch Doctor
Fletcher told you about this mornirng, and may I have the

|

}

first slide please. i
And, as you remsmber, from his remarks, that 1s i

divided into the simple pnesumoconiosise, There 1s a typical;

example of the stage tree of the simple disease, and into

T ek e e
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the complicated or conglomerate shadows, May I Just have
the next two zlldea. The first one there 12 a typical
Stage B, and lastly Stage D, just to remind us what we're
talking about, wnich snows the extreme distortion =~ may

I have the next slide, please -- the extreme distortion you
get of the lung =tructursce

Hare is the slide, with the trachea moved right ;
across and this large basal emphysema wnlich I think,
radioclogically, everybody would agree ls basal emphysemae

Now, for our worke The main intent, as I have
seid, was > find tne funotional significence of the dif=-
ferent X-ray stages, but we also wanted to know uhy coal
workers wore brsathless. May I have the next slides 8o
I can put down that was our first object of ocwr experiment,
the cause of the breathlessness and 1ts severity in relation
to the radiogrsaph.

Now, the second int:atlon was & more ambitious
one, and that was to try and find out the interrelation of
the different lung function t2sts we were using, that is
to what extent one test overlspped with anothsr, and whet

precisely they were msasuing in the lungese

Now, I shall deal this afternocon, with our first
object and ithe sscond I will put out &s a demonstration for:

the results of tnate XNow, of course, many other workers

nave tried to get out this first otject, but a review of
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the 1% terature has shown us that very few people claimad
that there 1s much relationship between ths radiograph and
the rvactional state of the mape. Bnt also & review of

the llterature convinced us that workers who have claimed
to haeve found this lack of relation had very little real
power to meke that conclusion.

And I have put up here, and I hope you'!ll forgive
me, wnat I think sre the nececsary criteria befors one can
accept any work relating the X-ray to the functional state
of a man, Pirst of &ll, it rmst be an unbiased sample and
8 hospital population is particulerly unsatisfactory from
this point of visw, because obviously, the brsathless man
comes up o the hospltal, and I would dlsagrse with Doctior
¥otley when he says that nls paticntc wero unseleccteds IHe
mey heve not selected them, but when he draws a conclusim
that there is no relation beatwsen the X-ixay and the funce
tional state of the man, I would submlit that his work is
done onm wnet 1is, inevitably, a blased sample, 1f it wsre
voluntesrs coming up to & hospitale

Secondly, there nust be allcwanco made for other
independent variables wnich everybody wi.. agree effects
thet funciion besides pnoumceconicsis, The obvicus one 1is
age, bu“- there are many others,.

Tairdly, there must be adequato functional tests

and we rmst know their accuracy, tneir reputability, and




307,

(M

what I huve called their diserimination, that is their powen
of segregating tne normal f{rom the abnormales I will explain
that later if you people are interestede

And finally one requires presise radiologhcal
description. !y own impression of the literature is that
physiologists .aave gone to & great deal more troub.s over
their physiological tests than they have over the radiograph
and there are very few physiologlsts who are metliculous
enc':gh to accept carsfully graded tests to give the same
criseria of excellence to their radiographic selection.

Well, bearing those points in mind, we designed
the following experiment -- may I have the next sllde,
pleases -~ wWhich was designed to try and meet those require-
ments. We srlected, at ages thirty-five, forty-five and
rifty-five years approximately, eight men in each of the
different radioclogical categories, normal working man, that
1s men with less than simple pneumoconlosis, men showlng
Category 1 or 2, men showing Category 3 or L4, B and the
Diee

The men were selected entirely on their radio-
graph, on no other basis &t all and the radiographs were
classified and read in duplicate, by independent ObS6rverss

Fur tnermore, we al-> selected, as another control besldes

ta

the control miners, we selected forty mesn who were non-

miners and we cnose them simply to be sure whether mining
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1tself might have an effect on lung function as oppoted to
the radiographe g

Well, now, besides all these men, we did, as you
will see in the talk, select some othner workers as other
controls or some other men, We selected five cases of ad-
venced non-industrial eriphysema, chosen for use by Profoscor
Christis in London, who sent us them &s undoubtedly cases
of emphysema, and we also selected twc rather reare cases
of a curioue fibrosis in the lung, where it was thought
that there would certainly be a gas transfer defects That
i1s those other cases were simply put in &s controls to make
sure thet the appropriaste lung function tests did neasure
what they were meant toe That is, if we got negative find-
ings in pneumoconiosis, we wanted to be sure that the tests.
themselves were not at faulte. ‘

Now, bafore the men were tested by ourselves,
thsy were examined cardiologicalily eand clinically, and the
cliniciens were two independent observers, wno not only
examined the men, all these men, a hundred and sixty-five

cases, but they graded them according to their degree of

bres” 18 SSNBS Be
Mey I nave tne next slide, please? And tneir i

broathiessness was graded purely symiomatically on a series

'

of questior. as to wnstunsr they were undoubtedly &8 £o0d as

othser rsn wnen tiney were waliing sbout on the flat, whetnar.

[ e e e e e *-_7‘:_._,__
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they were able to walk with men of their own age on the
level, but they got benind on hills or stairs, whether they
woere able to keep up with menon the level, but they dropped
behind after a long time, or whether they could conly walk
fifty yards or finally whether they were breathless at restd

Now, such & classification is obviously open to
observation rather, but when two independent clinicians aid
i1t and we nave found that such a grading of brsathlessness
does at least enrile ©nia to define men into, shall we zay,
four cetepgories ¢. breatnlessness with which to campare
iung function studiese

Now, for our own tests, liay I have the next sildg
please? I haven't got time to go tarough in detail eall of
hese Eests, but I think and hope they're fairly familiar
techniques, The exercise test was a stepping test in which
every man did work at the rate oi 350 killogrameters &
minute, and we measured the amount of air he needed to de
that standard asmount of wWorke. We also, Iin some cases,
measursd the artorial oxygen gaturation of the blood before

and after the exercisee.

Now, the exerclse was, in fact, similar to the
|
sort of exereciss tnat one gets on a bicycle or a pedometsr, |

in thet 1t was iruenendent of the weight or size of tne nana

)
That : :s standacdized oute We measured, as you see thers, |
i

rueximum volun<ery v.ntilation anc we also tried to determing
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whethsr a man had any bellows spasmor not, by using adronalin.
[ We measured the arterial capaclty, using our
closed eircuit, which compares very well with the open cir-
cuit technigue describsd by Doctor Motley here and first
put out by Doctor Kellner, and finally the last test in
which we tried to find the intra-pulmonary gas distribution

and the rapidness of gas transfer into the bloods I must
spond a 1ittle time on that,

How, our men, as I told you, wsre not volunteers
econiny up to the hospitale They were nsn selected at ran=
dom from the whole of ths coal fisld, many of thenm workliag

minsrs, and we would, therefors, think, that it would un~
Justiflebls to do arterial puncture on them, and 8o - and
we wantsd to try and get a test whick would give us the

RS TIE I

information with as little as possible in the way of dls~

turbsnce to the man, and we chose to give them an irhalo=
tion of alr in wiich soms of the nitrogen was replaced by

helium simply to act as a trace gae, and in which there

was &£ small quantity of carbon monoxide introduceds
The 1-°2a was that helium goes into the lungs and .

13 gistribuied without going througi. into the blood oLroEm. |

It's the less soluble of 211 gasses in the bloods. Thna

carbon monoxids on tuie other hand, goes across into the
plood stream, and in lung . sncentrations, exerts negligiblef

back-tensions., Hay I have the next slide, p..2ase?
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You will see here the resulte, the net results of ‘

the test. Hore I am plotting up here the concentration af
gas thet the men breathe out after hs stops inhaling the

mixturs Laroe And you will seo that by about forty breath:s |

or fifty breaths, & normal subject 13 breathing out what he

18 breathing in in the wgy of hellumen Oon the other hand,
the cearbon monoxide comes Up and thon flattens oute The
difforence hore being due to the rate, due %o the e&bsorp-
tion of the carbon monoxide into th» blood stroead.

Now, the results. As you £28, thare, thoy are
not very nelpful and thay 4O need mathematical analysis in
the form and coxponants of these curves, and I can't go
into tnat now, but I would like to tell you tret in normal
sub jects, the helium distribution curve in ths blcod and
jn the lunge 18 the sort of thing you would oxpect if it
followed through the lungse That i3 an exponontial curvs,
and in emphysoma, 1t ssems, it vontilated much more
guickly and washed out of gas much mors quickly than otasr
parts, 80 that insteoad of being a single sxponential, it
takesthe combination of two exponential curves, and the
ms.thematical analysis 13 entirsly differente.

1t takes much longer for the man to replace tis
gas in his lungs and the replacement is in & diiferant
and we simply express that in terms of twWo mixing

form,

fndices which 1 shall descrive and they do represent tha

\

i

|
|
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degres to which the lungs are unevenly ventilated. That, ‘
I shall use later on, as & physiological definition of em=-
physema.

The cerbon monoxide 1is expressed a8 the proportiog
of gas removed from tra inspired gas, becauso that gets over
the dirficulty of the different ventilation of different
sub jects when sxpressed 1ike thabe

How, for the results. May I have the next slide,

plesset Here you see the standardized ventilauion. That
iz the'amount of alr the subjects need for doing a stancard
gmount of exercise, and hare &re our different radiclognal
groups and you w11l cee that a-gpart from & fow men lying
outsids these lines, most of the men diad not nsed & par-
ticulsrly increased amount of alr compared to the normal
subjscts, to do the exercicse.

In fact, in other words, they had only about &
gwenty percent rlise, this 1s about twenty parcent here,
greater than the normal, in the moat abnormal subjects, in

their ventilatory requirements for a gilven amount of wWorke.

H

S0 itts perfectly clear thai the csuse of the breathlassnes%
13 not primarily an fnerea:ed need for alr when doing & g
stendard amount of work, in pneumocconiosise. |

Ir, on the other hand, you look here at tha
maximum voluntary ventilation or 1f you 1ike, the maximunm i

vreatning capscity, zhat represents ths maximum output of

PR S e
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the pulmonary bellows. It tells you how much alr & man ean
pass in and out if he tries his hardest and you will see
that, first of all, there is a very markead falling off of
the maximum voluntary ventilation with disease, but secomd~

ly, there 18 & very wide scattar asbout this average and if
you look at this diagram, these crosaes represent the thir-
ty five and the circles elderly men and you will ses thore
18 a big age effecte Mostly the young men arse at the top
hers and ths ¢l m&n are at the hotiom, 80 nNow ir we teke
out this effec: =f age == the noxt slidoe -~ end you s3e the i
resulta now of ths mean maxirmm voluntary ventilation of
thoss diffsrent radiological groups sgainst ths age in
yoars, you will see that normel men drep their maximum
power of their lungs as they got oldory certainly men with
simple pnoumoconiosis, but you will notice that simple
pneumoconiosis or the degroo of 1t doesn't make much effscts
The 3's are just &3 bad as the 2's and even ths

nons, without pnamnoconioais, or 3hsll ua Say without any

radislogical pnaumoconiosis, are worse than the other B0, |

cated disease, you will see that they have a marked fall-

put not serlously worse, but when you ccae to the compll- l
i
ing off of the maximum ventilatory power of thelr lungs, '

;

particularly in Group s
¥ay I kave the next £ ids, please? Here is the |

result really shown in another way. It'sthe form of &
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8011d histograme You will see the base of it is our orige
inal experimental plan. Hers are our different age groups
and hers are our original - here are our different radlol-
ogica. .-upa on the bottom and the hsight of the groups
repreossnts ths average blocks at the top. On the top of

ths eliniciants effect of their breathlessncas done entlro-
1y independently of the history, and the bottom 1t 2&ys ;
tayspnere index used by McCenn', in which we express ine
emount of &ir & man had to uss as the amount cf eoxsrcise
in proportion to tho anount hs concelvably could usee

How, 1t!s obvious when you stop to think sbout
1t, 4f you'rs using ell the alr your lungs can take in and
o by you'ré fesling extramely breathlsss whereas 1f you're
only using about twenty percent of 14, you're nct fesling
vory braathless, and thia index wWe do find agreas rensarie
ably well with the sssessment of breathlessness glven by
the clirislans, but it!'s & more sensit.ve test. It's

not surp:-ising, you can moasurs tha thing better than you

can - well, I wouldn't 1llke Yo say guoas, 121 say ostimate

1t, and you see here that the normal subinscts got slightly

more brsathless wlin age, but the imporitant thing is that |

siwple pneumoconiosis, although i1t puts a s .ght premium on%
normal aging, doesn't nat . much effect until the men are

very old, that is, fifty-five years, but the complicated

pneunoconiosls pucs this marked premium on aging and
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furthermore, this Group D, the rate of change with age 18
very much steepar.

May I have the next sllds, please? Now, Doctor
Motley expresses most of his results in the ‘terms of resid-
ual eir p.rcentage of the total lung volume, and here I
imow you will forgive me, 1f T disagree with him to some
extent, First of all, in some of his papsrs, and he did
this afternoon sxpress his other resalts in terms of this
ono %est, and it does scem to me that eutomatically then,
that test is labeled as = wandred percsnt and everything
else is worsse than that, and T don't quits ssse Why he choosa+
os that test for suphyasema &nd not scmo otherse

Secondly, I would 1llke to show a differonce in
our results than the onoes he got. Here is the rasidusal
capacity percent and you will see that in the pnsunmoccn~
20818 cases, thare is a rise, but not a very pariad rise.
mpere 18 a rise, you will nots, with age 1in normal subjocts

and thsro 1 & slight increase with disease particularly,

in the group D, but $t1s nothing like as markoed as in te
noneindustrial emphysena people and the = tnere 1s cne i
alignt point bere, and tnat 1s with regard to hospital

populationse.
When we took & hospital population, we found ex~-

actly the same results as he did, tnat at least fift{y per-

cent of the men had a 1large residuel alr peresntage in that:
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- S case, whercas here only about nineteen percent had one in
i the goneral population with pneumoconiosise !
May I have the next slide, please? Furthormore,
I would like to anslyze the meaning of this residusl air
percentage. Here you will sse the absoluts figures expresas

i

ed, and what's noticeable here 1s not 80 much the rise of ‘

the residual air 4 ¢gelf, but the £811 in the total lung

B D T T U T

volume, end I believe you're seeing in pneumcconiosls ex=

actly the same thing by looking at the residusl aiy psrcén=

I

taga &8 you arse in measuring ths M. V. B, or the fall in

RO B

)

the vital ecapaclity.

The percentage in pneumoconiosis is, by and large,

Pt

paised bocause of the £all in the compllimentery alr, wheree

v ey,

as in soms of the non-industrial exphysema, both ths resid-

uel cspacitly 1is increased, and the total lung volume incrsan=

! es, 5o that the percentage 1s still up, but you may gst a
pise of residv:l alr porasntags from twi different defects,

ERLE S SR

one from an incroass 1n the sbsolute volume and you getd

%? thet, naotice, in Dalegory D pneumoccr:iosis, where I bellave
they are developing true hLypertrophic emphysema on the

" padiogreph, whereas in our people it looks to me as if it

- was dus to a fall in thair bellows, namsly, thalr Fital
. :pacity, rether than & rise 1n the residual alire.

May I have the next sl1lde, please? Now, we've

mentioned thls ternm emphysemte well, we might discuss @
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aeftervards what wo mean by emphysema, but the one thing is
clear ocut and it's been demonstrated very ably in Philadel
phia in the States by Powler and Cowx0e and his grour

%
i
1

i
{
{
%g

there, that in this empuysena, you do get this inegual ity oti
!

mixing of gaszes in the lungs. We find oxactly the same
thing, sné this 12 tho result of this bsalium mixing index
which ex; resses the primary erponential - the binary
sxponential replacament of gas, end you will sce thaat the
normal binders, if I n&y 0all them that, ars grouped with
ths normal subjacts, truely normale The simple pneuzocon=
josis sre grouped with Cat.gory B, and it!a only Category
D that you get & very marked falling off of tae indexe

If you ccapare iaat with the adwancsd nomw
1ndus trial emphysema ssnt to us from London, you will soe
that the test doss show & marked effact in non-induastrial
hypertroriile emphyzema. Uow, 3¢ is tempting Lo suggesad
that this might represent whati Gough daseribaz pathologle
cally as focal emphysena, because &’ er all, there 1s no
regson to see wny & mass. ve shadow per se, in this group B
ahoulc¢ alter the gas distribution 1in the lungs, and it is
ecually tompting to suggest that this correzponds with the
large fullsr emphysema of ths radiographe Anywey, we have
not got enough pathological correlation to maxe that point

clearlye Nevertheless, 1 think the results sare suzgestive

May I have the next slids, plsasey Now, lastly,

i
i
1

e e e vt v e s i W R T &
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what about the gas transfer defect in pneumoconioais? Well,

do you remember when I was telking erout the exercise ro=
sudts, I did ssy that thsre was & rise of sbout twenty per-
cent only, in the amount of air for a given amount of work

and that would, to me, suggest an indication either of gas

distribution in the lunge or gas transfer veing deficlente ;
Hore are the results of the carbon monoxide uptsks, and |
you will see that thers 18 nuit 8 marked deficlency of carbon
monoxids upiake until you get down to the Group D, anéd sven

then it isn!t very great and when you remamber tha scatbter |

|
!

about theaekveragea, you'll fina thet the resulis here
are barely, of bare signiflicancee.

These ars the Catsgory D e&s we have had beforej
those are the Catogory B and those the slmple prsuroconio=

sis, but to show you that that test does refloct gas transe
for defeéts when it occurs, here &T® thsse cases of rather
rare fibrosis which have been published recently in the
Modical Journsels, and you wiil find that thsse man WOro
- with curious fibrosis in the lungs, do tako up gbout
twenty pearcent of ths carbon monoxide im ths mix-up, whersy
as those people take up gbout seventy parcente.

8o I think you can B8&y that gas tranpsfer is not |
a marked effect in pneumoconiosis except in 1lts later 1
stages and then 4t is often assoclated with heart disease |

and cardiac failure in our experlience, and I think that
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result does it in with the clinical observation that cyen~ |
osis 18 not a common foature of pnoumoconiouia. Itts bresti-
1essness on exsrtion these men get, and not ‘a’reathléssneu
at rest nor cyanoslse |

Now, Hay I jJust &y and dravw some conclusions \
sbout this work, and to suggast to you some of its impli- ‘
cations. First of all, it dces seom to mes that we have es-’i
tablishied on the average, that there is a relationship be-
rucen tha X~ray &nd the functional state of the man. ‘z!otie,l;
I said on the aVArage and in groups, anéd I think the rs& :;n.
why peopls huve mi wed that relationship is bscauze they
have been working with blas populaticns and they have not
taken tho effects of age into accounte

I don't know whether you romenber that the slide
I put on of the dyspneac index, did show that young =en

with - oven with catogery D pneumoconiosia, pay not be very .

Lrsathless whoroas the 0ld msn Ay be extremely broathlsss,
and if you rosd 8n Xx-ray in conjunction with age, you got ax’?
jdea on e average, of ths man's breathlessness, but that

anesntt work in individuals, becuuse the scatter about the

i
1
i
!
averags, =nd you do need frmotionel tests ©o precisely =&y |
how disabled & man 48, and no normel amount of reading of |

i

the radiographs halps yoOue On the other hand, the relation-

ship to the radiogreaph, I think, 1s important I-om the poini

of view of prevention of the disease. We nave s.own that

e T
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1t 4s the common diseasc which is the dizabling diseasse,
whareas the simple pneumoconiosis, whatever 1t's dagree,
and notice I say whatever it's degree, d@oa not produce
sexrious disabilitye

That gives one a gulde as to how one can chock
the efficacy of dust suppression in ths minea, It means

that one can afford to let a man develop the very esrliest

stages of simple pneumoconiosis without thinking ti:at he will

be seriously disabled by 1t, and you can ther s&y to the
engineers, look, this mine 1is not safo end it tho man goos
on, on raepeated radiological exemination progressing, ko
ki1l be lisble to eerilous disebility, by cetohinz, i» you
1i¥e, or by developing progressive massive fibrosis and
complicated discase, and the epidsmiological atudles have
ghown the complicated disease, whether it!s due L0 Lubercu~
loais or not, I don't koW, but in 1taelf; dnas not Sccur,
and this 4= a significant and marked - at loast Catsgory 2
simple pneumoconiosisa in tr.s radicgrapn, so I think the
practi.cal importanse of this work i3 im ralaticn to prevea=
tion of tha disease by perlodic X-ray erxzminaticnte

Then, lestly, there is the questicn of compansa=
tion and dissbility, which I lmow many psople will bs ask-
inge Well, rirst of all, there is the very intrikRusing and

slightly werrying ragult that ws found, that ths normal

miners, with less than Category 1l pneumoconiosia ir thelr

i

)
}

!

— R — e e e Ty
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X=ray, Wore significantly disabled compared with the truely
normal non-miners, and that was confirmed in a pit where
men were working underground and compared wity non-working

population, put obviously, that's got to be done on mmaoh

larger groups of men in other industry, heavy steal indus-

try, fexming workars, shall we 8&Y, before we can make an
assertlion, but 1t is interesting that, shall we say, maks
a guess 1f you 11ke, that breathlessneas can ocour in minsrd,
compared with pron-miners, to some extent, and cond night

argus that the disebility 1s the thing on which the function-

O

al tosts should give a pracise answerle
The loss of facultyy if you like, 18 what the
clinician has to 285633, as the msaning of the functicnal

tests and I think, personelly, ccmpensation should depsnd

on thate
; Lastly, I have said nothing about the intervela-

tion of the tests which wzs the other cbjsct of our worke
Eou, Doctor Hotley, for example, suggested that a battery

| of turse tiabs, vital capeacity, maximum breathing capscity

and residual breathing capacity per-centage, couid form a

i, useful izeasure of ventilatory functione It = parheps 1
~ undsrstood - O misunderstood Doc tor Motley, but 1t aia
é seem to mo that he compared tham 1ndividually with the sum

total of the threoe 1 would 1like to get his comment sabout

thate
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But what we have tried to do, instead of arbl trary
selecting tests, 18 to try and find the precise msthemat-
ical relation to our problem and this rather curious looke
ing obejet here which I have put out as a demonstration
does show thate The ai;les between each of these ki iting
nasdles repressnts the degroe to which tests &re messuwring
the sams thinge. Itt!s all right - this will be out on damons
stratlion, you can see 1t scmewhere else,

Irf tests sre at right sngles, 1t means thay're
entirely indspendent, m:asuring saxm:thing to the = scms -
thing totally unrolated. The nourer they ccwme togathsr,
the more they're measuring the same thing, and we have also
trisd to ralats thoze to the fundamsntal propsrtiss of s
lung, nemely, the bsllews, aocticn, the size of the lunga,
the distribution of gzs and gas transfer and we belisvs,
through this method whi:h can be got out, is an Intsreat=
ing one in doing two things: OCnes, 1in enabling paople Lo
formulats & leglcal battery of physiclogical tsats bscsause

you obviously don't need to use two testw whlch aro mees-

uring the seme things; secondly, it doss show you in relae

tion to the X-ray and age, the type of physiologlcel lesicn
wnich cnegets in coal workers' pnewmoconlcris,

{(Applsuse)e

BY DOCTCR SANDER:

Thank you very much, Doctor, I'm going to ask ;
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Doctor George Wright to open the discussion. Will you come
up, Georgs, please? Doctor George Wright of the Trudesu
Poundation who has ‘done all the lung function work hore at
Prude au. You going home®

BY DOCTOR WRIGHT?

Yeah, I was just on wmy wWay homee

It was a pleasure for me to say & few words about
these last two papoers. This i3, of course, & f1sld that I
am intonsely interested in and I suppose some of you had &
bit of difficulty in following the enormons amount of data
that was presentads I must confoss to having had the 2am®
airficultye

This sort of work does not land 14aelf wall to
eagy digestion, and takes sometime golng over in crder %to
ecme up with sn intelligent discussion. I shall confine
@y remarks, therefore, to some gansrallilcs. |

Plrst of all, mcat of the quesatlons that I had ;
posed for Toctor Motley have been posad Ior me by Doctor
Jonese I bolliesve that conditicns here ere a 1little bit
aifferent than in England. I can only envy Doctar Jonss?

opportunities to make & study of a group of individuals

which embraces all types of exseriences, in which hs can

set wp his experimentsl spproach sné before he begins

get his uane

In our couniry, wa'lre pretiy mich forcsd to take
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the cases as they c.me, and I think that Dpctor Motley would%
bo the first to say that Hs materlal 1is not necessarily re-
presentative of the industry as a whole, but so far, we have
not been psrmitted to go into a field and take all of the
men or sample them in a random fashion, asrd I think perhaps
the finest thing about Doctor Jonss! presentation 1is that
that 1s precieely what he has dons, I wish that we had an
opportunity to dco that heres

I have some little doubt about this arm breath-
lessness. All of us are zeeking for some final oritericn
of a man's ebility to worke Broathiessnsss is not & simple |
thing. It is an extremely complicatod omes Thoso wino
practice medicins know that. The psychoiogical aspscts of
exsrtional Gyspnosa are spormous, and I wonder whother or
not breathlsssrnssa is an adequate eriterion of & man's
ability to worke It is certainly one of the things, but
1t should be subjected to the same serutiny that Doctor
Jones has subjected his X-rays and other te8ta to.

Ncw, at the end of this day, now, I had hcped
that I would learn whether or not the coal problem in Eng- |
land was the szms a3 that in the Unitsd States. How, I ":J.st

confesa that I don't know whether 1t's the same. Now, Itvs’

had no experience with eoal mineras! disabillities, but 1% '

would appear to me from the paper of Doctor Motlsey and also

Docisr Jones, that the dilssbilitics are essentially the sane
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as that that has siready been found and well described by
MoCann's group, by ourselves, and by others abroad, in
siliecosis that occurs in metal miners or foundry workers,
in that the discrest nodulation and the linear exaggeration
type of abnormallity, little {n the way of disability 1s dis-
closed, and that it's only in the conglomersate disease that
one meets moderate to severe gredes of disebility. If I'm |
wrong in this, I would wolcome corrsction. !

1 had wondersd whether or not the changes in tho
ecoal nining industry wers distinctly different fren that in
other industries, I still don't know, however, from the
papers given by our American coal workers, &8 to who thar
or not what they sre seeing in the coal industry is the umd
thing that is being seen by Doctor Fletchart!s group in
Britalin. '

I want to make ons thing very cleare I know full
well the enormous amount of work that has gone into these
two pepers, and I think tha two mon &rd to be cowsratulatad

on the very fine plece of worke I'm surs that as the years

go by, wWe = they will be dariving mors and more good infor-;
mecion from the dsia that thesy alroady posuess8e E

(Zpplansale
BY DOCTOR SANDER:

Dc I hesr any other comments from the floor or any

questions? I'm sure you a1l have questions but you probably
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| don't want to ask theme Ko questions?
(No response)e '
Doctor Vorwald has a few announcoments to make.
Thank ycu very much for the excoellent paperse.

BY DOCTOR VORWALD:
Members of the Symposium, during the ccurse of

the stay, you've heard some outstanding studies, I morely
want to say many is the man who has pointed to the fact
that we need mors studies. I plead with you to make 1t
! available, maks thcse studles available to us hars, olse~

()

whers in this country, whereby we might come Iurthsr, ccxe

closer to the solution of the problems confronting us with
respset to coal minsrs, coal worksrs and the pulmenary

changss which they shows I think Yéu will join with ms in
e~mplimenting thoe speakers of todsy - Doctor Hotlay, Doctor
Fietcher, Loctor Jonass, Doctor Hugh-Jjones, for the conitrib=-

ution which they have mads to this Symposiume Thank youe

BY LOOTOR_SANDERS

Itm very porry I dlan't give Dochtor Motley aod

Doctor Jonss an cppurtunity to answer the questlicns waich .

ware asiode Will you take over for & minute, Doctor lluiley?

!

- © Y DOOTOR MOTLEY: a

t

With regard to Doctor Jonas! question on omHpily-

e sema baing a reduction in vitel capacity only, that 1s not

our expsrience. ¥e find tha: the wvital cnpacity is reducad,
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but we find also that the absolute residual volume is in-
ereased. In our fourth group, the ones for advanced ime
pairment, it!'s more than 8 hundred percent increazed, that
1s the predicted residual volume is thirteen hundred; it's
over twenty-sixe In some 1lnstances, we have residual vol-
umes &s high =3 forty-five hundred cec.'se True, ths vital
capacity may be only two thousand, but we have tho absol-
ute increase in residual volumse

I aid perhaps not meke it cloar in my evalustion
of emphysexma, we have really three things, the rosiduel
nitrogen porcsnt in the expired air at the end, after
breething oxyzgsn for seven minutss - 1f that 1s elsvatad,
that ia significant; secondly, the abzoluts wolumeo &2 &
residual volums with - :pect to the normal predicted, and
thirdly, tho residusl predicted on volume,

I hoped - I triocd to make it clear, I :;moan to
point out the correlstion with that arbitrary clessificaticr
yhen the residual volume is more than thirty-rive percent

of total on volums, lung volune, we Lave & fairly nice

lo

esrrelation with direct blood studies, gevting rid of the
carbon dioxide and lower, of the air in ths rir assecs as 8
pesult of the incroassd volume of residual alre

Ths ventilation factor, Doctor Jones, is simply

1 help before I analyze all oy cases with respsct to tris

figure, I used to evaluate indspsndently, ths residual,
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the maximum breathing capacity. This simply gives mo &
figure, Now, by and large, if that is from eighty to &

hundred, that includes & slight group,from eighty to sixty
are moderate, sixty to forty an advanced and below forty

far advanced.

Now, the only thing that upsets that, 1if the oxy-(
gen saturation rocks, and I think it 18 most important that{
we have blood saturations, becouse as I pointed out, w l
havs normal resting saturations that may go docwn ten peroenﬁ
or more with exercise. Tuat indicates disabllity. If that
man 18 trylng to work, ns i1g working with a reduced oxygen
saturation, & temporery degree of impotency, wnioh we know

increoases arterial dlood prossure, increases pulmonery

vascular resistence. [
Poctor Wrightts quesation ragards & coaglomnration%
for total disapilitye. In cenoral, we find that i e “
Howover, We do have 50me cales that would Y211l in Stage 1 ‘
or 2 or even in some, yoOu would call 1%, normel X-r&y: wiﬁbi
a history of thirty-five or foriy or more insicda exposurd, l
are totally diz' “led. ¥ nave found just az sovers emphy = |
sema, Doctor Jonss, in our coAl :alnsrs as wWe have foand in
jigicpathic empuysema in nonecoal minsr groups; H8Gae of ﬁh@mi
have gon® up as nigk as saventy-five [oviante !
Doctor Jones, I would 1lks to ask you why you

use alr consws; “ion, ac I undcrstand that, that is the to% al



329

)

- At ey T TR TIND L NN T

volume of air rather than the actual oxygen uptake on the
pasis of :ody surface area. Isn't there a possibility of
aip in ther. due to individual ventilating alveolss that
are not profused insofar as arterial punctures go? He
don't have any more hesitation in doing them than wo do &
venal puncture; 1ltts just about as easy and we do that roue
tinelye. I have no trouble with our coal miner group.

It 18 true that we're not able to go out and take
the whole coal mine and work 1it, that is those men have
made spplications guite a number of ths men that I have
studied are still working. Thsy made application to cume
in for study during their vacatlon periods Wo probably .
have, oh, around & hundred in such a categorye
BY DOCTOR SANDER?:

Doctor Hugh-Jones, do you have anything to close
the dircussion?

BY DOGTOR HUGH-JOYES:

i probably Lave sald anough, but there are just

a few points that dc cccur to n3. First of all, I don't

want to sort of take up purely technlecal physiclogical

points, but I think,Doctor Motlsy, I might - I must dis&gree

|
with you again on On® point, that you say that if & man'a |
oxygen uptake end his carbon dioxids output are normsal,

then he's normal as far as his lungs sare concernede I :

gon't think I quite agroe with you %uneres

B
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BY DOCTOR MOTLEY:
Just one parte
BY DOCTOR HUGH=-JONES?:
It seems to me it rather hinges on Doc tor er.ghi;'qt

point sbout breathlossness and 1t also raises the last ques
tior Doctor Motley asked, why I measure air consumption.
Breathlessness itself is a symptom and we were at peins to
get somswhat - some way of ecnsultatively msasuring breath~
lossness and it is, after all, we think, the smount of
bellows or bsllowing and air s:ifting, 1f you like, that &
man has to do, compared with the amount that he conceivably
can do, which gives sone measuremsnt o breathlessness or
what his sensation of breathlessness 1ae

I agros with Doctor Motley from the physiologlcal
point of view, ws are ell often interested, for cther Isas-
ons, in Xnowing oxygon consumptlon, ond also knowing carbon
monoxids uptake which we oftsn remsmbere The reason for
carbon monoxide, there 1s no way known yet of gettling over

the back tension in the diffsrent parts of the lungs, in

eveluating oxygen iransfer, but there is the cardinal pcd.ntsi
which comes out from all this, snd that is what 1s tke |
cause of the breathlessness of pneumoconiosis, and I hope 1
I made 1t clear thaet as far &s wWo wWere concsrned, we think z
it is axortional yspnea, due melnly to the btellows not ‘

being s=le to have the reserve that thay normally should have,
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the maximum ventilatory capacity is reduced.

In a few cases, the air requirement, or if you
1like, the oxygen requirement, but the two don't run quite
hand in hand, in increased, but that is subservient to tha
main cause, which is this diminution of bellowing pwoer in
the lungse.

Now, the cause of that, and I think Doctor Vor-
weld this morning posed what were the ~auses of breathless-
ness in pneumoconiosis, and he suggested four, I think, and
onc was focal emphysema, another one was blocking of the
arteries, anothar one was & ventilaticn profusion upset,
and quite honestly, I think I wowld l1.xe to say that in the
main, itt's due to a rifth one, whick he didntt measursd or
mention, and that is, I believe myself, that it is mainly
a mechanical upset in the lungs, but we don't yot know the
e.:pwer to this, -

The causes of diminution of maximum voluntary
ventilation is a thirz which badly nseds studyinge Otis,
1~ America, started & very useful method of thinking about
1%, and he points out fhat you can gat diminution in the
maximin bellows due eitlier to the power of the muscles
working the bellows, cue to the diminution of the air flow,
forms of bronchial spasm, Jdue to a lowscing of the vital
cepacity, which 1s the strciks of ths bellows, or finslly,

due to the elastic properties of the lungs, tho degree of
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drag that you get through the actual shifting in and out of
the lung substance, and we have not yot got down to that
form of analysis, but 1t does seem fairly clear that in
pneumoconiosis. the main «€fect 1s an actual reduced size of
bollows which one gets and sees in the drop of the vital
capacity, and it is interesting in a way, how well vital
capacity comes out as & functional test in rneumoconiosis
for that rsason, I think rathsr surprisingly well, because
1t isn't really & dynamic test of function, as you will soe
from that modsl,

Then, lastly, there is this next question of what
1s the role of empLysemte Cur results ars, end if you wil 1
accept © »m, thatls only if you will accept, that bad gss
distrivation could be definad as oneof the oeffocts of om=-
physcmse Our results do sucgest that the facal eupliysema
dsscrived by Gough, is not ftsslf, of nocessity, dissbling,
fnsofar s we have got, but that ths ssmo process, physio-
logical prc:sss which gives rize to it, also w.aets the
alasticity of the lung substance, which dinminishoes the

maximus breathing capacity, dut that is speculatione.

The whole busiress of what ls erphysema, is an

axtromeiy difficult projact, or 1dea, end wa are trying to

a

ot down to snalyzing ncwd one could dafine physloloeglical

i
i
i
i
'
i
i
i

omphysema and how that overlaps with winat the clinicluns

talk about and what the radiologists talk sbout, because
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1t does seem to me that the word 'emphysema'! is shamefully
misused in the sense that it is probably a syndrcme which
may give rise or may arise from various causes within the
lungse

And lastly, there is one point and that is about
disability, which I hope I made clear. I did say that I
thought conglomerate pneumoconiosis or complicated pneumo=-
conlosis 1s the main end essentially really dissbling part
of the disesse, but I think you will notice that in the
simple disesse, as age inoreased, and by the time psople
have got Category 3 simple pneumoconiosls at age rirty-Lfive
they were beginning to get fairly disableds

What happens after fifty-five we don't lmcw. We
didn't go above that, and I would stress that c-ur results
are 1limitsaé over those yesrey bocause we didn't go beyond
age fifty-rfive, which was the range we were interestsd In
ourselves,

Thank youe
BY DO TCR CANDERS

Did this discussion forrulate any questiona?

(Ho reaponse).

If not, I want to thank all iths spoakers this

aftsrnoon, Docter Friedman, Doctor Motley and Doctor Hughe |
1}

Jonss, £ = this excellsnt discusaicne. Thenk you very

Frith Ko
S (csssion edjourned At S5:h5 Pe Mo}



